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i] lsi ©iSi-H^v ^TfSM+ii-m-^iiSiJ^ 
K > HK©L s I <DW%tf)£ikZng\-& 

[Sg^jSV ^T^-iU U LSI O^t^CDftf^Srv'? ^ 

left v s ~ i^-^ 4 stshkil-c,' Gmzt/wmmsit 

7*7 y 6 -fe/WiiS^bti^^ 2 «, L s 

7-f 7*v V 6 &#f$ booties, £S§tt-iH» I2rt 

fcKrt e>n/t lsi^? ^^tti^n; 1 8 ti. * 
T, lsi co^ff 5 v^^fta^H^DSKi 




1 

imxm i ] lsi wm&^fc&mt&mztsi' ^x 
l s i co^-r ^ a. ^— ~>3 ygft*o 

T. 

SufELS I 5 >^{b«I^S{-J;oT^$n 
<5V^T, Stria L S I ©#ffcffe©ttf£«:V5 a. a v 

•f-5 ^ t lsi©^^; v^fkv^ * u 

[awes 2 ] awes i iatto lsi©m? 

ii"5LS I <£>^-Y * i^SWbi^ a. v — -> 3 >^flt 
5 a. V a ^fifC^T. 

sio^s v^fkv'^ w-v-3 vans, 

mrteLs i ^ * ^#ffeHB£#f«±, iufsa&n-JWl 
rttctJtte>^TV>sr tSr^iri-^LS I ©M 5: ^ 

[ft*l5] .8B*fi3ta|fc©LS io^S^it 

flWB-fe/l<3iaE^{b«l3£#fttS J^L 

ci t &W«i:-f <5 lsi <d$ 4 ? » > 

3 ^igSo 



(2) 0- 1 2 4 5 6 

2 

t, fiJim+k fcbT^SrT- i ©Ppfl©{f#fctt§$li£©^b£ 
■SZm^^hOT'lhZ^ t *<%fflib-tZ> L S I <r>9<< * 

^^b->=: a. u—> 3 

[SfeJiSC 7 ] ff >£m 6 fE*c© LSI ©^-f 51 t 
>3 ^fi{C*3V>T, 

BUIEIfSStt^^'^yii, /^©KflMjM^i: LT, ESS 

io r t Stf*»i:-t-5 l s i ©^-r =: ^^^bv^5 =. u— 

3>^fi= 

[8*#S 8 ] 89*S 7 1 5*©. LSI <D$4 ^ 
v-3 i^Btw^T, 

^^4 : ^rLTfflv^5 ) t.©T-fc•5^i:Sr^f$^|S[i:-t--5LS I CO 
20 9 ] »*S 7 ISttO LSIO^? ^5&Yt 

~>5; i/— >3 v^gicioV^T. 

•fey WnPlWP $tL5fllSI?rfflV ^ ©T-fo 5> i t 

at-t-s l s i cd^-y * =. ^3 

So 

[ft 1 0 ] flfc&Qi 7 1E«c© LSI CD^-Y 5. 

stjteitffitt^-f^'^yfi, m^mi^m^tvx. mss 

ir/^tD^a^^fflV^2)tOT*$>^.^i:^^t$^ti:i-5LS I 
[3t*Bl 1 1 M*9l6f5»©L S I O^-f 5 >^ 

©■^S)5 w tS:#»t-f S L S I <D?4 % ^y<jfH\?s% 

[ff i 2 ] ff i te«^© LSIWM? 

«wafwstt7-f 7*7 y tt, [Hisg-fe^©, ^ <ttty 

40 hT yT^fWt ^ WWSr&tP^W ? y ? 

fflE®, Bff^oKifmW-^H-Ste^ttSr^-f-tcoT'fc 

si£l s i o^-r * -*>r-£{vs% a. u—va j^sau±» 
*t*ir-rs ls i sr^-rsiHiss-feyw^-r * 
y * ffiw^tate-s:, ffitaftfstt^f y lo 
misls i ©ftf^ftctettssasEiK-fe/iwoiiiiaEBf 
^©tfi^^^ffi^Kcsv^T, tt/Tt-s^-r 5 

50 ^y^||^b«I^SK:J:oT«ISSixfctataiIK-fe 



3 

uwels i ^4 ^ ^^im^m^x^xmm^titz 

Bt#jfi 1 3 ] awt« 1 lag© LSI©^5 ls?9S 
t *%mt-rz> l s i 5 ~ v a 

[m#s i 5 ] ss*3K i mm.<n lsi©^^^ 

•CS>5r.tS:««t-t-5LS I co^M" 5 v^ffcv^ 3. 
[Sft#5l6] 8IW&SlfE*W>LS V^ 

mz±/\jgm&im.7£¥-m-t. mz~L s i sr«Bj&f sia 
HtitsL s i 5 ^sfwafs^fwu swa-t/weas* 



(3) 1 0- 1 2 4 5 6 

[ft*I 18] LSI (DgflSttSJW fc&BW +®«te|3V ^ 

T, 

MHkb'i~'b LSI ^W^S^-ta^irywcoiiJicoM^ 

i^m-^fm^m-riwm^v^ y $r#is lo 

mjisLs i<osMwt!Jsrt-5SfiaaBfrfe/w«nE0f 
^mfcgsi&oim^g^s^ "x, itsfei-s-feyviBg^'fkSt 

fufEL S I ^-f ? >^{afB£liS^*5V^T«B£Lfc* 
20 {h^^BiJf5LS I {cioJt^^g-tHlSSir/wilJffifcS'^v^ 
T, StJtEL S I <T>'-£\\M.<DmWs% 3. v'a 

->3 viHt StfRjtTv^i i«r4e»i-J-<5 

[SR^19] H*ll8fet©LSI©M5^ 

30 fe#tt?r**?) ^ t (c J: 9 , tfjfSfHIttv-r -7=7 V Sr4 
fiSrr-Sfaffit*^ W 7* 9 y £££i@<HSx.-0 ^ r <b 

^ii-5LS I ©^'f 5 a >3 

[fS*^2 0] 8S*fil 8teft©LS I tofti^s? 
ifZitis * I — ~> 3 V^fC joV ">T, 

•^Srffiv>5tCDT-&5r i:Sr^ti-SLS I <n>94 5: 
>^Mt:^5 v — is 3 x^jfc 
40 [ft*^2l] ff*^2 Ote^CDLS I CD^-T * 

flfflBfMWt^fr/^yttu 0fito»f^*f*t lt. mss 
[§s*^2 2] tt*iS2 lte-^coLs 1 «^-r *^ 

50 -fe/l-{CoV>T, — (DXM=f-bmf3i^=f-b(Dfii(D\t^ 



(4) 



mmW- \ 0- 1 2 4 5 6 



2 3 ] m #s 2 1 e«ol s i * ^ 
[f*#*R2 4] gf*ii2if5«jcoLs io^-r^:^^ 

[»*ri2 5] M*^2 0|aifeOLS I©N 

mmm^-cy^ y it, \m&-k/uD<mk£iU£^t u 

3. L — is 3 

[fs*®2 6] imsii 8te®oLs 1 co^-r 5: 
iiwa*/ioffias^aii^iieB:s swels i Sr«i*t-siii 

hUiev-^ 3. i>-3 >acett, tfifSL s 1 ^-r 5; 

(DWiVF* ^iaWVa^tSt) ©T'fc 5 r. t t 
"f~<5 LSI (D^^i =l u—is 3 isftfe, 

[0 00 1] 

L S I <D94 % =. Is— > 3 ^iC^^^&M 

[0 0 0 2] 

mm>&m\ ^mimmmm (otls i tm-t) k 
fi^-r. l s 1 ©laaw^M^FArojEJSJSHi l-cu, 

hsi oymfevA % ^r&vmrtBs&h. 



[0003] itf^tf>L S I {CjoV>Tll, 8£g&ffl<a%& 

^c^mm^-^x-oxm^^—m^xh^-y b* 

[0004] LSI ©ft*SI4Hfc»o*:*K:tt, ^d^li. 

■v— i?^Sria3£i-5*:«)K, L S I h LTfliiiSiJ/«eti^ 
tpfefp^v^ ififir, L s I ^StSt4i:tttgi:li h u- 

S I ©iifiBSKST****!*!:**. LfcJ'oT, 

i o KJjmxnmmztl: L s I SrHBB-t-s r (iffiiiT 

[0005] &tzZ.co J: 5 jfcR8JB&«¥Sfct v << » 

20 S I 5r#J55H-5tH]SS*.<4T-fo5)[H]S§-feyu (fiftfcfiBRHfcR! 

Jir^^aEsg (as ic) icm^^hti^^^^y—b 
■fe/v^w^yKURi-a, -y^— ^4ifo>fe^) ft 

{c. LS I^»f^B#{-*5^5gf^»^*offiSr^ 
g mm&ffitc $ 7iv ^[5]SS-fey^Sr L S I ©fWH&OffiT? 

So 

30 [0006] 

mo^mx^ ls i s:flw&f-a#0gfrt^ncov^^ 

{tft^W^catftSESr^ToTV * 5 tf^T'fo 0, LSI ^ 
[0 0 0 7] LSI rJifiW, 0fi£Ottf^fflafi»ttieoT 

* zmfenmmfr l s i jstt 5«Ba^M©*ffit & 
a. — l s i Tii, •ff-^-ji. r <Dffij£(omm<Dmz. 

tt 9 s 9f^»Jl»SrMxT 5 £ » LSI (nmtf^ 
Tft< fto-C'l>3f^©JSKB*j68*.'EfctttUl, LSI coli 

[0008] flr^^A, BSrffl^u 



, 3 
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[0 0 0 9] ioi#> HtJte^*o^(c:J;^i. flr* 
SS-fe/u^ > t L S I OfMJH40ffi-eF«!lH 1 & 5 IUS§ 
L£5= ti^HBSKitt, ji5£^-iSWf-5§v^A 

^roHSS-feWi, LS I ©f&RI4©ffiTfH:Ba)a*Ut*iJ 
[ooio] Jicoi 5^ tasS-fe/ujis L s I coitm^L(0 

[ooii] matotiaMiziBfr* *»wti, l s i wis 

s 1 ©#fb»©»ffrSrS<'5 ~ ^— v-a W-5SH*5J:t5 

[0 0 12] 

*, M*S 1 ©3893:8 s * LSI cOi&Bf 

W^b^i+©mtci5v>T?-SJU l s i <p9S<tMk<oWi 

147^^9 ySr#fl8L.oo % fitjfELS I ©fMsBf^it 

jffima^5v^T» miteL s i ©^{bacsw^srv^ * 
[0013] tt*ii i ©^las t , ±/^mm^ii:m 

MCiot, *t*£-T5LS I &Aftar*-a#®»"fe 



(5) WIJfl¥l 0-1 2 4 5 6 

J^bLfcSWSL s I K::tef*5#ll]&^i'0>iljSa*HB£ 

Sg-feyuoSJg^S^T, huISLS I tf^fcS&OBWfcj* 
y;iv — ->a v$H2io .rcofcs6->5; ^. u— y(: 

ioT s L S I CD=§-ffi^^C0^-Y * l/tKD'&WLtf-mh 
oT, LS I©KW-tC*5V^T, L S I ©gPSM^bS**" 

io arc*# <cv ^ <t i^&mi-ziwm&cm-zmifetiMz 

W£ L S I ©KW-fcfT 5 - i tf s T-# 5. 
[0 0 14] ^LT, W3ft*2©389mk SMBM*! 

l cols i co^-f ^ v^fbv- 5: =. u— is 3 ygfii, 

[0 0 15] S**«3 0«9l^tt. twawfii 
OL S I CD^-r * =. U-i^aVSaili, * 

T. tfHSL S I ©^bfl9<OtMPSr">5 * i — -> a 

[0 0 16] *rLT. W*9l4©5BWm, Buf5«*3l 
30 3COLSICO^-Y5 >^ > ^bv' 5 ^ V — is 3 >?ggizj$ 

[0 0 17] Sfett, HWW5©5SWm, ButS«*3S 
3COLS ico^^r? >^<k-> 5 3. u — 3 >-^Mt-*5 

[0018] *fc, ff^eo^x-fi, H5tfilf*Jli 
COL S I co^-Y 5 ^^-ffcv-? ^ U— v- 3 Vgfi^jSft 

[ooi9] ^ ux< imm7<DmwT*n, wmm^ 

6 COLS I co^-f 5; 3. l^— i/ 3 V^fifCio 

[0020] ^ ^{C. fS*^S 8 CO^^T'ti. HfJt£ft*3S 
50 7 CO L S I co^-f 5: $ a. U— is 3 ly'^m.^ 
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[0 02 1] W*a9 0»5^tt, flffleSlW»K7 

wlsi co^-r 5 a. i^— >a ^Stcjoft 

2>{t«t47-r7'9 y £fl£©»fls*f*fc lt, mss-tr 

[0 0 2 2] fflMBKi o©«W-CTi, ifflf3SW*« 

7 COLS I (D&'j 5 Vr^fcv'S: a. I— ~> 3 

ftsfsuitt^-Y^ y ta, m^m^F^t lt\ mss 

[0023] LT, gf*fi 1 1 co3§WT?li. tfJtStt* 
rg6<75L s I co^-f =; v^^bv- 5;^. u— ~>a ^gic 

LTs tn*fs#<oiLh o AT u mm<D&iug&&m v ^ 5 

t>co£i-5„ 

[0 0 2 4] flWBSl 2©38frm, BufBsit*! 

1©LS I CO^ * Vi/^tv'? 3. 3 ^giCjo 

9 , SS^L S I CO^-f 5 a. I^-v-3 ^« 

(3, ^ir-TS L S I Sr«tfiJtt-SlEB5*/W^>r 5 

Loo, fl&SBLS lolMWrJ::*3rt5aRlHlK*/MOta 

^=y*«0#fbHt^f*&fll*.*' hmIBL S I ^-Y 

5 ^r'jHffi&mmt. me*?* x y?m$it 
l, hwel si^$ 

[0 0 2 5] UMffii 3©55WT»»i, HyfBffjfcil 
icdls i co^-t s; v^itv^ =. t — -> 3 v^sjnjo 
ft-s^fistt^-ry^yii, m^;^ow&^i\^^(om 

[0 0 2 6] 4©36WT?I1 S mSBSS*fi 

l co L s I (D?* 5 ^i/^t~>5 3. i— -> 3 vgli^fc 

j£(Dmi^*^m'Zfcmizmga:mrrh<Dk-r?>o 

[0027] i£&^£^5LS I©*>f 5>^#fl: 

[0 0 2 8] 89#JSl 5©3S9lT*tt % ittjfefS^K 

lC0LSlC0^-f5; Vi/^kv-^ =■ L-' — is 3 



(6) M¥l 0-124565 

it ait tm. ?* ^9 y Ess-try wmte&ik£z&&, 
gitm<Dmkmkwm<Dmmk<Dmftx*m-fi><Dk 

h<Dk-fZ>o 

[0 0 2 9] ^fc, aW&Il 6©|gBjTii, HtJfElt*!! 
l col s I co^-f 5 v-^^kv-^ * u— v-a ^mmcte 

io tu ^-feyuTiaEsefbfet^Sfi, ^tuss-ir/ucoias 

tcoii-So 

[0 0 3 0] ff*^l 7CO^T'tt, Mfift^ 

jIicols ico^-C5 v^ftv'? 3. > 3 >^Bt' 
*5V^-C, mJte-fe/i^g^^at^Sfi. HfifSLS I Zffi 

1$frZ}\BB&-tJ\'<D0*>'J?t£< k ii— §Bcpt,coicoV^T s 
1gicco(H]Sgir/u^^?i5{f^^?:W4i:LT. ®t£^ 
{t*^**t^t-5t>wi: U flufEL s i ^-f 5; 

20 ^fdt^^co^^t^^-^so'v^T. m^m^it 

LfcflfJfBLS I {LjattSfiWBfB^^roiBffiSrJfB&t-S 
tOtU SftLS IO^$^ffci/^aU-i/a 
^igeBfi, tufSLS I ^-f 5: ^*Yb«B£¥SK:J:oT 
«B£$ix*:, ^bmcOsulBL S I H^sttS^nEW*^ 
coiffil^£o\^ BUlSLS I C3*fb»©iM^Sr">5 a 
> 3 t>co ir-TSo 
[003 1] 4 fcM*^ 1 8 co^asiS Lfcm^ 
tt, LS IcoM^^{kSrKf+©^-*5V^T^SiJL. L 
S I CD^k^co»if^Sr->5: 3. U— i>3 >~f-5 LSI co^ 7 

30 w 5: u— i/ 3 ^Umk lt. *Hfeti-<5 

l s i *mm-%&\m^<Dm£<vm*mte&i\^.-& 
i&ftvkzm-timm^'f ^ y *#fig loo, twa l s 

cofit^So'v^, t&£r&-teJUBS@£1ffls£xmb* wi 
l5-fe/wilig^b«B£iS{cl3V ^Tfi^ L/c=S-IHSS-lryvco 
ffl®*{b«^caE-3V^T. SBtWiC^bL/cHfjfBLS I 
{cjo{-t?>#lH]SS-fe:/vc0ji|2S:tt^-t-5 LSIM?^ 

mim.iz.TMk, buibl s i ^-r $ ^rmdtefcxmz. 

C0il5gC£o\^T. mllELS I ©*{b«OiM^Sr'>5 a 
cOT'fcSo 

[0032] M^rS 1 8 co^^t^J;^) t , -fertoii£#te 

mV£ : 7-47' z 7 y 5:#ILoo % ffijfBL S I cofft^tJijs 
ft S ^ i^ESS-tr^co BtjfS^«5tbf^^M4wffl[«cS<5v 
50 t, JfB£S:ff5«>"C» WIELS I 0>H98©»flsa«£lfe$ 



ir^coilSE^bg-^&^VT, LSi^iy^ft 
S«-(i]S§-iryu©ajffi^ti^:-t-5c *LT, ^co^btgco 
a. U-v-a VlgtCji^T, HUI5LS I <D£{m<Z>mVE 

ioT, LSI ©^-ff-f-'-^o^-f 5; >;/co^ba s lll£ 

oT, LS I ©KfH^teV-C, LS I COjgBf#J&{b25 s ^ 

W£ L S I coKf+Sr?? 5 £ £ 3*T*£ 5. 

[003 3] -t LT> flMt« 1 9 WtiBBHX 
III 80LS IOM? ^ > g V^-fe 

fit, ^EBfrfc/Hcovvr. Sfi&Il^/i'SrflifiW-S h 9 

ft LT*fc, jfciofc^ h 7 ^v 5 ^ *©*H4*£flsate-a»e> 

i-?)fifeffl4^*!*5ri:{cj;i9, Huteftlltt 7-T 7*7 y 

z^m-zimm?^ 7*7 y &f83tt&m*.x**z t>o 

[0034] W*S2 mlfSt**^ 

1 8©ls i <d$4 % i/ygik-y^ u — -> a 

*5tf 5ffi«tt7'f 77!) 14, ia&-fc/W0«H43&f b*£- <b 

[0 0 3 5] *UT; W#S2 l BUfStf* 
f 20©LS I CO;?-f 5 ^^^5 u — >-^rfe 

ic^stt 5(wat^-f 7*7 y -4, m^mi^^t lt, 

[0 0 3 6] SfcK:, HMOS 2 2©56Wt»f±, SfjfStt* 

^2 1 COL S I CO^-f * ^^bv"? ^ ^Jjfe 

jcjott 5fs*H=9>f 7*7 y t4, aascoA^sa^Sr^ri-s 

^«fc®Sco^bg£-'-*fU fficDA^SH^cDATMt 

[0 0 3 7] IS*>52 3CD$gi^T'{4, HUtetS*^ 

2 1 CD L S I CO^^T 5 ^ l^— v- g V^ftjd 

^^tm^y^y'y'J t4, mfe^mftg&hLx^ tn 

[0 0 3 8] tt*«2 4<03BW-Ctt» BUtBfS*3S 

2 1 COL S I CO^-Y ^ >i/^-ftv'5: =. I — > 3 >^m^- 

*5»t6fs»tt^7*'7ytt, mfe?>W}ftgsi*ti,x. m 

Sg-tr^cor&gSrffl v ^ 5 1. co t -r 5„ 

[0 0 3 9] ^LT, W*B2 5<0$§fm±, BUlSff* 

2 o co L s i co^-r i i^^bv-^ ^ ->3 
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h LT, ffi^W -5§-coiLh "9 AT t) B#M<©!#{bate-«rfl^ 
Stcoti-s,, 

[0 0 4 0] !f#^2 6<£>f§?3Ti4, 

1 8C0LS I co^-r 5 ^7"£ik->S. ^. U~- 3 
*5V^T, HtJfE-feyuilig^fttiSXS4. SutBLS I Sr« 
j^rt-SfU'fS-fe/KO 5 fe^^e < i: t>— SBcotcoicov^, 
^co[ilifSir/ua^*2>«-§-^^&^4<bLT, 

coir L, tfJiev-S: a. u—is 3 ^XS(4, stilSL S I $4 

% ^y£<tmfcTM^&\,^xm7£Lt^m<vme.L s 

ncjo(t5StjlE{a#-/^COilS{cS-5V^T, HUfSLS I 
[0 0 4 1] 

[%ejco^6Sco^ffi] -jit. *&m<vmmmfc^^x 
20 [oo4 2] <&&\<Dm0&m rai*i3js*w©jgi© 

HSBKBSK1'»5 LSI <D$^ ^ Vj/^tv'^ a. > 3 
>'^eco«^;S:^i-7*n -y ^ iffe 5. El l icarf J: 5 

fc» *mmmzM.z> lsi <D$si % is>f-&ws% =. u 

-v- 3 ^g®4, EHSfSRI*^ 5*^4 Srf Kft L- 

5&#t££m-fi!lffl47^7*7 y 6 ^fe!?rr?.^w«7 
1-7*7 y^^Sgl <b, *f*fc-f-SLS lSr«fi!H-S* 
UlSS-feyKiOiUScoM^j^^l^^ (ir/i^lS^bS-g- 

id ^ i«fH47-f7*7y 6&#faboo*fi^-s-fe 

30 lVm&Mcm&®L 2 £ % mib1rZ> L S I K*5ft 5# 

yvcoiSgSr^tf L SI^YS ^i/SrSid LTLSI colfc 
f^S:V5 * L'— > 3 W5MPi->5 ^ i — 9 l 5 t Sr{i 
x.TV^„ iSaEtH-'Wfftl 2 tt, -fe/uiSiE^ tS-g- 1 IK 

coi®ig?rti^i-s lsi^? ^^bfise^S: is* 

^fxTV^?) 0 |ftffi'>*=. ^ 1 514, ^bstJCOLS I 
{C*5tt5>#tDS§-feyvco31SS:-^tf^ft:BULS I ^^5:^ 
8 5rS{c LT, LSI ©^{fcffirolbf^Sr^ * > 
40 3 V L.T5»?{kflttB* 1 0 ^, £im:(D L S 

I ■cfetta^K*-'W»3ffiSr&t^<t*«L s I ^-f 5 
y^l4 SrSt- LT, LSI co^L^coldftSr v-5: ^ u 
- v- 3 ^ UT^bSBB* l 7 Sr±fi5Ji-So 
[004 3] El 1 ic^H^Hife^ii'^s L S I CO^-T 

[0 0 4 4] (11^1*7^ 7*7 yfefeX© E12I4Ih1SS 

-f-Jz^t-, iiiA/ifcO^-, |allfrfe/W2 0J4A77«b?-2 
1 , tH^I^ 2 2 , H2©S^ 2 3 *s J:tflRJ**SHF- 245: 
50 ^t-5„ ir/^y h yT. h 7{C{4, a^coESS-fe/i'CO^ 
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y h V* hmMttZtoX^S. EBfrfe/HUtt, ASIC 

ls i ^m^^tM^j^fm^^m , z. 

* 5 {CHS P I CE^~ ? j $"£<k&mt> 
-f±!b<Ds<7 * —9 s *B£±av<9> — * & if **&*rt * 

ttTV'S. S P I CE7*-vy hfc^S P I CE^ 

^li, ^J^.IiMETA-SOFTWARBf±IS=fTtDHSPICE USE 
R'S MANUAL (1996538??) (Cf£ife$tLTV^-5o 

[0 0 4 5] iiHt7^77y4iSifilt ZtHib-t- 

VlCioTfi^f-SfcO-efct), 0tRtfRobert H. Tu e 
t al. 'Berkeley Reliability Tools - BERT* (IEEE Tran 
sactions on Computer-Aided Design of Integrated Ci 
rcuits and Systems, 1993, P1524-1534) izWM&tlfch 
'OftifaSfcS. 

[0046] &mm&mx~n. mfccowift^t lt, 

IHJtSr/HWBfcoiri-S. «FlW<z)iBiaiJ^|-t-5^ 
[0 0 4 7] *fcfia8815!i«^<ta^-Sr, £i)&k<Q&S& 

■f„ £fc, VDDIiiSfBL GND«:gjiifi^ 
-r„ EI3{OtH-J;5{-. ^BW©iBSSr t 1 U S&ffc 
«©aa£&t 2fci-sts * (1) J^H-*5*^b« 

At = t2-tl • • (1) 

[0 0 4 8] ffi«l47'f^7y*fiSS?Kltt. Btfl23o 



(8) ftfflW- 1 0- 1 2 4 5 6 

14 

nam? 4 7 7 y ±m&m 1 ttEiasfsi!Hi4'> 5 =. u 
— ^ 4 a»e>twaagfrfeyu©«- h 9 * ©*5H4s&fb£ 

{M4^tvW3£#88Loo, ^rtSEBS^ryu 

«f^^<^«^/j^T?3g{t:***a* fcf? 5 - i 
10 #tt(iH^c-^-7VwT*^$tt, imm^^s-'^v 6 

[0049] ^co^* s imm^uDrnt^itm-k^ ft 
7*7 y 6 THiv EHfrt/wo^teeiisaf^t ut* a^ss 

[0050] hi 4 ittmrnmizmzimmL?^?*^ y 

*« : i-«ctot>AJWt-§«?^'f 7fy» [ru] , At: 

flr*©SLhl?B«W CnS] jS^mti^^i [f F] 
©#^BK»UT» mm£1t* CnS] a**$fuTV>S„ 
30 [0 0 5 1] **SflHH47'f7*7y 6J!J3V^ E]4iC 

-a-Jcfi, {t^^Vu3{c*^SrgrtfBi^cco^^ 
[0 0 5 2] aSEttjmil 2tt, ^<ti-5LS 

y^ h 9 &®&^/wmm<Dmj£<vm / mmz*rt- 

40 ^ #Jf5LS I Srm^S^taSS-fe/V'OiSESri+^-f- 

[0053] LS I^yHJ^h9U, DSPF (Deta 
iled Standard Parasitic File:. {jfilxJiCadence Design 

Systems, Inc. ©Cadence Standard Parasitic Format (1 
993)P.8-20miEic) ^if^S^TClSa*^?). ^iiSW 
S-fkroytfttutt, LSl^7fy^F9 mil. laBfrfcA' 

*-cfeai $nxv ^ 5 ©i*M* lv \ * tz.m& 7 << y 

50 ^4iA7J^t^•©a-h•3irT , 9^tJ5^^t,^^ / -CV^ 
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a. -r&fc>*>iii£9'f , 7*9y 1 3 tea. ^i/tw^ 

[0 0 5 4] ^CTii^JirLT, 125 {C^-flf #v*;*fcL 

*5i*s>r >v<— * 3 1 <DAmM%^ffl<DBmm£%im 

-r&m&Z^Z-Zo E5Ki^rt-J;54fS^^W:LS I 

y h y * h 9 fciaffi&tvcvs. *-f-r 3 1 

<o*§-g\ EHrtF**?- 3 4 ©^*t-r * 3 1 torn 
xm* 3 6 {c^^ttfc-r >-^— ^ 3 2 <DAtsmmt(D 

^•3 3 co^Sir-T >v<— 9 3 1 coA^Si: <£>fn&A# 
^Sfc Lfcirf £\ 2A*NANDy- h 3 0©ttj;frff 

9^7*9 U13 S:#HHL-oo\ -C V/^— ^ 3 1 CDAffi^J 
W^MrofilllBffiBESrtWi-S. 
[0 0 5 5] iljgftitigl 2{i. J^©«t 5fc*fflS3:L 

s 1 &*/^5£[e]^/hcov^*tv\ 

fcitLS i 5 8 fciHtfrfS. SGftUtFLS I 94 
^y^8fiSDF (Standard Delay Format N #(lx.{:fOp 
en Verilog International ^^TK)Standard Delay Forma 
t Specification Version 3. 0a995{C|2gc) feif&l&Z 

[0056] ?<)y<>? 916 n; L s I ~ u 

L S I fiOA^rtl VT?£>5 0 ls3g->5; ^ u— ^ 1 
5(4. ?<ty<9 9\ 6i^tli]LS I ^-f 5:^8 i:Sr 
Sc^-iA^, L S I <D'£ikm<DWi<fe? 4 V Lfc 

[005 7] (tATgSKWbMBfcliB) J £;im££im. 

OV^T, mUSLS I 0«rf^C*5Jt*ll1JffiSM^feWwffi 

<S'#©iLh <? ScT 0 B*W 8 a S&ffciUftS* 1 0 a>5> A 

[005 8] Jfcfcl, mm^^ 7*9 V 6 Lfcfl* 
-fe^willg^biSrti^-rSo ««ft49^7*9y 6d:io 



(9) #F^¥ 10-124565 

v\, rc5J:5**afflSr, *t*ti"SLS I 5r«i"S^ 
[SBS-feyuKioV^-CtToytJlS^S:, -fe^HSM^bg^-l l 

[0059] ( L S I * :^3&ftdfB£lS) 31251+ 
111211, ^gULS I ^ly^m^^l 8 
IlioT, LS I ^s/ h h 9*5^^51529^ 7*9 U 

l 3 {cap jtT-feyHliESfkS^ 1 1 SrS&wa*, 
mS&fcUtUtJgeLS H!i*5»ta*lHllS-fe^MJDili£S:SfJt 
10 i"5 0 LS I^y hVX h9*5J;tKSffi9-<^y 1 3 
ttS&ffctff© L S I Kfetf S#E]&^UDMa* 

TtB^J^n^o «LS I 5 >^ 1 4 t^YtWL 
s 1 5 ^ 8 1 SDF4 if ©*STT?IE3dS$ 

[0 0 6 0] 8fea->5^. U— ^ 1 5 (4. ^ki©LS I 

Sl M5y^l4 Srtt^ii*, L S I <D'-£\\3k<Dmt 
20 ^^T 5; V^SrStJSLfcgfea-^? ^. l- — ~> a V^rl^fTL., 
^ v-a i/fefcfc^bgMe* 17t L-TtH* 

i-a. 

[00 6 1] ^oi 5»^^QBeffit!iJ:ai:, {B«I47 
-f7*9 y 6 £t#bs LT, M%tb-t% L S I ©Ett&-fo»KZ> 

SS-tyK^S5ES:ti^Ufc±T\ L S I ©3&fbK<Oftf^® 
^ i — isttb <DX\ L S I co^lftf^{cjo(ta 

30 5^^^t-#?)o r^cfctj, ls I rc>SSf+{-*5V^ 

-So 

[0 0 6 2] ft*5*|Qte^fi-eHu EIK-fe/WA^ft-S- 
oizLh >9iz:T9 B«B]tt, mrSoilBS-fe/Koffl^ft^i: 

[0 0 6 3] ^*J*HJS^.Ti4. iWm±^y"^3^ 

9ffi LT*5# % fB«tt7>f 7*9 y l «TH£S© 

-Y 7*9 y ^)^e 1 lcffi^iAA,ff«fifei LT £ 
[00 64] *fe*|QBeffi-Ctt» EifS-tr/ui LT-A 



(10) 
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5ria*-e#5. **5» r coital. #a*j«k?-£45- 

tti^sr? <k ©ffl©518Efc:oV N "C, ATjWtf- <t tt) 

[006 5] ^jb^^JS^fiiT-fi, ■te/tf§&&5{KB?& l 

5*<tsws*i oa»e»A*flr*^y^^iH»i o a 

^tttHLTfflv^fc^. 0H3.fi l O^Mroftf^ 

-tTJi^V ^16 SrliSf? i>— * l 5 tc^-x/^m 

fll^W y^-^EBSci 0 a SrificfitttJt^J: 

9 \ 6i**f — ©WWT l rtcDA^rff#^'T y?^£Tll 

laHBfcN2S:*«)Swi:3J«t?#S. 20 

N2= (T2/T1) -Nl •• (2) 
[006 6] *fc, — jgfflMT 1 l*i<DWtV&k*£rt?<tl 

PSrtttbU tM^JSSakf*5J:t«Wat3©!BIBT23&> 

N2=T2 • f - P ■•• (3) 

[oo6 7] jfcfcst^sste^BS-etts ±s\^g&£imj£^ 
We. 2 ttSftftS* t -feywA^fi t ©fire* 5 atfjAflf 30 

fed*, S£^S*^ LSI^-yhy^-h9 <t 
-fe/v-coA^SSr'f-fejgiai^wy^y l 3\zJ& 

[006 8] &*£*3©l©^B"Xftis S&flaltrL si^5 
&h^tfBmtVXh^\ iUffit+IH&l 2 40 

[006 9] if igH45-f 7*7 y 6 {CEifS-fe^OttJ 



10-124565 

[0 0 7 0] ES&ir/MiCMOS NS£M 

OS h^Vv : ^.^*Jj;0?P§JMOS h7>i;7^a>e,ffi 

j^sa-isa*, *y h^yr^ucov^ttNM^v^ 

[00 7 1] Gg2<Z>9gffiJ&Jffi) H6H3|^S^©SS2© 

mmrnm.-^ l s i ©*>r * v^^t^s: * > 3 
e i tc^rffls i (D%m&mc^ l s i o^-r 5 

a u-v-a i^aii:#ia©#l)SaS(8K:fi, Eli: 

[0072] 111 6 tc^rf i 5 ^HJSff^Tii, as 
tmm 1 2 MILS I *>f 5 ^^fUt^S 1 8 ^ffi 
iT*5t>-f , L S I'^-Y 5 ^^btS^g; 1 8 figjtt 

ttHHi 1 2 a irBUtetatt fenrv i (ommm 

tft/jioTv^a. ls I ^^^y^tJK^Si 8© 
Wig S frHJB 1 ©laBKffii: IsI^T'fc 5 , -Z/ijgm&fc 
ffi^&t2fc£<>XffiEZfr1t.±/ij8ffl%{tm&i l£ 
#HS Loo. £imiLS l^^^iflA £*#>5 0 * 

fc, ^mffimm^mz l s i ©^-y 5 ^. u 

[0 0 7 3] r©J:5K^*3aBE?ffitcJ:2»i:, ^lro^ 

[00 74] <i&3<D9Qmm 07HC*3BM«3»3© 
L S I (Of^f ^ U— ~> a 

EI 1 iC^-TB 1 <DmfeMWHZ.mZ LSI (D-P^f 5 

[0 0 7 5] 07{c^rfJ: iUtt 
ff^a 12BI4LSI^^5 ^^Mblt^^ 1 8 \Z.M 

l 2 BiiffitH±9-f ^7 y 6 SriBS?#fiaUci«e)^b« 
L S I * -stf 1 4 Sr^ftS/SasfB 1 CDlUSF^irS 

^oxv^„ ^mmm^m^ l s i o^-r 5 

[0 0 7 6] r<D£5t-#l£»#isK:cfc5<^ ^1OT^ 
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X, ^*o«fi!a*flf*K:*S. 

[0077] (» 4 <Dwmm) *&m<D& 4 ©igjagg 
jsc^s l s 1 ©*>r 5 3. l — v-a ^se 

!B 1 <D?&t0&iBik mwnzm 1 t^t- «t 0 *«/*a»e> 
#■52*, -Itffl+t7-r7*7 y 6 ^msgir/wtti^m-^wi: 
_h9SrT9 &m(D£{U&&<Dm7£<nmi¥lkfclz-Mi-Z>tt>L 

#ia&£fixii, 7*9 y 1 14, 

®»-fe/woa«7« -§-©SzLt 9 ST 9 ^©^t^S^o 

y ;* h 7 dSon, ^ BKfSKttS' =; ^ ^ 4 &BM> b 

X#£>5t>©X;fc5„ 

[0078] ^mrnm^z lsi®^^? ^^it 
5Bi©iitt0i!^£*&5£fc^Tift9§u -ta-ugt 

[007 9] 0 8 tt-f * ©A;W§-£ atfrtt-5§-<£> 

*fl^x. !Qftra3&ftam©to#83& flSfctt^fc&wft-f- 
i, A#^fcffl*^£©ra©6a»ffiH6rit lfl^fe t 

2 m£{fr*-5. $ e> tum^j f 9 * ©«hm&w** 
YbrTSfc*, mMB^oiUiO^Wit, tsiHts2 
KiaEftt-S. &*3;:rXi±, m*fir#©i£Jt9i*Wr±, 
ffi^jff ^-flBE^s^^EEVD D© 1 0 9 0 %£X 

[0080] ^^TT^iaaggMrctt, mm&^^y'^v 

*#<bbXf4, 3fci©2S9©BffiilRl«fc. ESg-fe/w. 
7^ft#©iU:9SiT9B#Mi:, £H2tfW53£*i:» 

©SU:9&T9B*ra©*<b&'3'S\ &5t©.fc5(;:, #ffc 
&©SZLh9i£T9NrMt s 2<t#fbift©S£_h9Sz:T9B# 
M t s l ioi^A t si-fjityt>^itmt bXJH^© 

A t s = t s 2— t s 1 • (4) 

[008 1] flH»47>f ^7 y 4^Sf 1 14, iKHSSffc 
4tiPx.T. tttfj{B#©i£_h 9 StT 9 WIW©#f b*fc:<5 

a^paacbx***. -rt£t>-h. tuis©3o©»)f£ 

>$$LkirZ>mv& J Z/i'<D*-y h V hcnffink ki>\z. 

— * 4 zmm-f-z* EBSffl«tt->5=.u— ^4tj, awe 



It) M¥l 0- 1 2 4 5 6 
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ft, wifft^'Tvu 3 £#bh too, fltneiaK-fc/Koa* 

If -^©S£± 9 StT 9 Bf H©*{tftS:3ft«> 5. 

■Sta4*fcfr3£fc£J:9, liJ^;f9*ofiLh9S:T9^HS] 
©2Mb*©lfflBe 3 o©ftf^W+tc«i-5*fe#ttS:*«> 

a. ^ ©ta^fs^oiJi 9 3at 9 ma<D9Sit*&nirm 

imftmzm&^-y^X'mzti. mrn±^^yvv 

[0082] 09 t&$atmmz&&ttm&?>( v 

6 HSS-ir^ wtB^/{S^-oSLh 9 SIT 9 ww© 

^ft*©tt{^4 : <S#'ttSr*i-^$B^^TlglX&9, -r 
-7VUX* uyt«^©— EBS-fe/UD— a^jiSW-JcjsJt 5 

^-fmxfe5 0 m 9 f^-t-± 5 3 owtM^^i-ft 

±9NfFp1 [nS] fciO-tti^^i [f F] (D&imt- 

20 *fbx, tii^f-§-©Sz:T9B#p^t:* [nS] ^ai^tu 
XV^6o ^*3Bi©^Sff^i:ls]fil^, El9{^^i-J;5 
4W«SrB8RT73ff t fc-BJIBX**>a. 
[0 0 8 3] -fe/vi!52^U I SS:^2{4, ili^ffcftjs 

#l4Sr3?i^WB49W^y 6 3r#fis b&rt'?>, 
[0084] ^ ^ XJ40iJ t bX, HI 5 t-^-f-{f ^^(d 

*s»tsw ^ 3 1 (Dm££<t-aL%mj£tz>t3<Dk'f 

30 A^fr-fe'f >v<— * 3 1 -t©A*fi»?-3 5{d^g£ 
$tuXV^5BfIl5©[H]if§-fe/^3 0i:§r#^b, ^©SM^fe 

{4^©fi*ftaj-rs 0 -r w<— * 3 1 *> itffifj^©[iiss-fe 

/^3 0{C10V^X, LS I^->h!)^h9.^tti^ff 
S9 a ^, ^ktflb SI^5 ls?8frt>At)it-%-±± 
9 SET 9 WBI 8 a Sr. ^tftl^mi Od»P,7oWS^-f 

[0 0 8 5] 2fcm, ^bfclM^fe(t©fflH^S^# s -ft 

«Stt5-T7*7y 6^#RBb^'fe, 4-rtU^©tE]SSir^ 
3 0 ©tH^t-§-Vz:Jb 9 SET 9 B#WKWfc*«rffl-*i-5. r 
40 ©*{b*S:, i-Xi-ttttJ bfc-f v/<— ^ 3 1 ©A^JfS* 
SzJb 9 StT 9 BfF^i^p^X, ^tm©A^f -^icJt 9 It 
T9B$Ps1i:1-5= -tbX-Y^— ^3 ltc-oV^X, 
fc^tm A^7if #4Lh 9 3TF 9 f^P^ ^ , -TXKtttB bfc 
ttJ^jA^*9 a *S±T/7^3ft-»^W y^>^[HHBcl 0 

a ticgo^x, mm^^^y'^v e&m&ittt&b* 

[0 0 8 6] r.©<t 9{^H»Kffi{Ci5i:, tHlSSiryv 
©iffiffi*{ b*Sr, iffi^i tftis ±t«±l*ft*©SJi 9 St 
T 9 ^©^{^©Djf^^fife^Sr^-t-^+i^-r 7* 

50 7ysr#RBbx, ts^-rsrox*. ^{btioxawft* 
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^minm&v^ 77 d *mm Lxim^/^mm^it 
[0087] (^5 (ommm) *&mo>ss s © jsaagg 
mrn^y^ -7=7 y 6 asiiBS*yKoai*^-s«9goSLi: 5 

[O0 8 8] -tTfcb^ EBS-fe-'KttSSSO^ftaE^'S:* 

5 £T9 (*M©JtTart"'fc©i:^5. 
[0089] *3IS&|£ti&:ffi & LSI <D&4 5 

[0 0 9 0] 3B4©3U(0KIB-ett, i£ (l) , (4) m 

m(D'£im.-% hth ^m^xmm lt wc ^rnmrnm 

*£<tm«t HJ^W-S^fbSBBE t 2<DJfcRfc<fcoT 

aef <o t u totite&±±. 9 £T 9 i*iw©*f t^-g- 
2sn&(otttfj{&i§riL± 9 stf 9 ma t s 2 ©ttR sia 

R= t 2/t 1 ■■■ (5) 

R s = t s 2/t s 1 -•• (6) 

[0091] rnm^^77 y >&mm. 1 14. 

[009 2] HI 1 0 li*|US^{C#^fSIStt7-r 7*9 

£3Hii?#£^E]T*&9. r-^vt« Lfc^-co- 

©flaj£r^-nat>$>5. EI l o t-^i~J; 5 3 o<Di*jf£ 
ftfrMKb-bAWS^)^ yfy» [fstl . A* 
IS#oSdbf?^rlW [nS] *5.ku«tttfrfW5M [f F] 



(12) 4*0B¥l 0- 1 2 4 5 6 

[0 0 9 3] -tr/i^g5fi^t:tt^®2H, 3gaE€^fttt*5 

xxmMB ^coiL± 9 act 9 ftfm>MUtoomi&kfim 

[00 94] r. T*f±0»J ir LT„ 05 te^Tfl 

6o -fe/i^s5E^M^®2t4, ^-r^t-rstu^-fe 

/W-*t>*>W ^ 3 l ir. -?:OA^/iBr?-3 5 

^it^coffiSrttttii-So -Y v^^-^ 3 1 fcitm^cDHISS-fe 
^3 OKl-oV^T, LS hV*Y9t^\tijj-pffim 
*9 a mmi. SI 94% >78t^Atim^± 

o a Sr. *jT/etU4di-f-5. 

[0 0 9 5] St, tttHbfc»f^*0'(ittS-c5^ > « 

20 mtSL747^v 6Sr#Hau<cas^ *-fBtj©wti]^-fe/w 

©SWbtt:** -TTicttttj b/c-f ^ 3 l ©A^7ft# 
3t_h 9 3TF 9 T, ^b»OA^3«#fiJh 9 St 

fc^t^ro A^f *SLh 9 iLT 9 NfP«1 i , i"Ti-tt(±i L 
fctU^#^*9 a *5«tt/A^flr*^ v^7\MWkl 

0 a irtS<3V^T, <tffitt7-f 77 V 6 Sr#RSL^* 

[0 0 9 6] LS I ?4 %^7&{mj£^&l 8(4, L 
30 S I^-y h h 9*5it^jl5Sv-Y7*7y 1 3^U«{ca 

#-?-<5. Lsi^7M)7h9 *5±o?a3aE9^ 7*9 y 1 

LS I ^^f 3:^8 bfflfflZSDFt£b*<DW3£X*W&& 
40 [0 0 9 7] ^roi 5{-*^SS^fili-<t5i:. -feyHg® 

35CttffRt-±oT*m*n5©T?, ^Jx-fiisg^-r^y 

1 3 ir^ttvW7*7 y 6 i:**SVN(cS^2.7°nirX/N° 

[0 0 9 8] (^6<^Hffi^) mil W3fc%WrolB6 

<Dnmm»\z.&z> l s i co^-r * >^ft>5 ^- 

3 >i»S««oflWlS:S«i-HTS)5. L s 

I (D&4 5 ^^ft->-5 ^ v- 3 >^HI4, m 1 <73^ 
50 3»Kffii:IS«R©flW»»e>45a*, ffi«tt7-f^5 y 6 



23 

mm*** -ttat>^ *m&Bmxn. mtm^-c? 

4Mi:o"T*fc5<b©T-&5„ 

[0099] ^.rnmmmi^^ lsi©^^-; v^t: 

[0100] iwrn^y^^y y l (i, HSSirvu 

[oioi] mi 2n*m&Mmz.&z>wmi ; 7'fy : 7 

SHUlT-fe 9 „ "r—y'/^X-m Lfc#^cD— talSS-feyKD— 

[0102] -fe/HgJffi#{bJf j£3M§:2 (i, Bf3£©fBPR« 
/E6 ldS-^x.e>ti5i:; Hr2tcSH"J;5*fB«l49-< 
7*^y 6^*i-sft$Bic*^v^ *twifcif©¥ifcfc:.k 

[oio3] sfciai stt^Eite^iu^affiw*^^ 

^m^-rmxh^ 

[0104] -fc/l'iBffi*faiJ£#iB' 2 ttv SfJ&Otaaj 6 

y eassrt-afltai^ar^vT, ttiHKeiro^&tcfcoT 

^co?&&6 2{^ftSiUg^b4w«i^4 : fe#14^ 
[0 10 5] ^©J:5tc^HJg^flg{rJ:2,i: % lsicq 



13) ^W^Pl 0 - 1 2 4 5 6 
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[0 10 6] &:}o, *§|»3{0B-Ctt, L S I ©^ftiCo 

\z3s^X. Eli 3{c^i-«t5/«cm#Srl|j|gmffife(«imfil 
LS I (c^LT-^tL-eniocoffi^lg^bTt)^^^ 
10 fcri»*;b:fcv\ 

[0107] 7 (omtmm) *3gw<nm 7 ©isagg 

ffittu ^©A^^^i-^SlSir^ov^ — © 
[0108] ESS-feyi^ LT0 1 4 {c^-f-J: 5 * 2A^ 

20 NANDy— hSr^S. (Hi 4{C*5V^T, A, BliA 
YttUfc&SHPT'fca. Eil 4iC^i"2A^3NA 
ND^- h7Vi/^^ U^WlHlSgElfi. CMO S 

[0 10 9] Ml 4iC/Tt2AANANDy- Mc*^ 

ffcWu TJjm-B^mTJitift- OUT rA^W-^-Bj k 

-iPB k mMmfrY k comcDm^mm^^mt. a^ 

Wl-A^JDXMBqr MT TA^t^-Aj k\^b) (D* 

(Cfl, mSftli. Ell 5iCio(t2)Ni!iMOS 

Nl, N2aW!lSa**ix*:SM5-*^K:S&L5*:«), If 
1, N 2 W^tS-g-tcB^^tLSo 

[0110] £©fc»#3!i(e§arT?tt, {i$stt7-i'7*7 
y ^jase 1 A^t-^A©^-!- yfyyiiiciAA 
fs^-B©^^ v^7smLk\z.m-%mm-knm\, 

[0 1 1 1] eh eit&mmm^&zimmiy'ty'y 
40 y e^^ft-^ttfB&TKiia-^fcSo EH6(^*3v^ t 

isr±7Jj«-§«)iLJb?>ScT9«PM, CI {4tb^^# 
T'&Sc ^fctable n (Tis, CI ) (fc^U=l~ 
9) fi, A^l-^-A©^.^ y ^^[HfiBcS:-?:eD±*{^ 
k k h^Atim -§-Bco^-f y ^^^EBSSr-t 
©fc£tc^-t1if^L.T. A^Ht^coSLhOaiTfJBSMT 

«^a k tiw&r-Y k <Dm<Dm j %mm&<D : £<vg& 

[0112] ±;i^&£{tm£^&2\t£ltimii$ki 0 
50 *^A^/ft-§-^-f 2/^v^HBSi 0 a ^rtttBi-5)„ ^Jx. 
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ttKhte^J -y^->^mcl 0 a |C*SV^T, A2rf&# 
«B£^S2li'5 l — TVufc LTtable 7*j8tR-fa. * 

■So 

[0 113] iK>±5K^51fi0eai»:ia:St, »<^A 
^^Sr^r-rstHlSS-fe^icoVNT, —OtJjWFF-ktiitJ 

[0 114] ^^^te^T'ti. ffiWtt^W^y 6 
[0 115] JfcSSfcie&gfflmJu B{Cjo 

T\z.mm.y-<yyv e^-^&wmLtctK atj 
h$m t ran** t>© t ux, ^—y'/^mm lt t> j: 

V\ ^CO^-lC^ table n (Tisa, Tisb, C 
1 ) t V * 5 J: 5 ^Vw^TcSr £ 

a*S>5. riT?, Ti s aJiA^f-^-ACO^ZLh^ilT^ 
B5W N Ti s bltAMf BO4±04TW B lT'fc 

[oil 6] i^scommm) *&mo&s<o2atm 

5 t, 5. 8 (Dmrnm^m z> l s i © 

mtrnmm i (c^-ri 5 *s. 

[0 117] 01 7f4^QfiJKffitc*sv^Til3aH1Beo*- 

fc4©©H]SS-b:/U5 1, 5 2, 5 3, 5 4d»(b&3o 2 
A^JNANDy— b 5 1 ti— ^OTA^^A^iffi^-A 
fcS8l**H-C*3 9 , ? 5 2 H^jWHtt* 2AA 

NANDy— h5 lOtH^jjSHP-tSattSiX'CiS?), 3 A 
^jNANDy— h 5 311— ©A^iaH-tf ^ 5 2 

©tttass^ fcgsiasavcjs •? , >r -**—9 5 4 haass 

W3A*NAND^- h 5 3<Ottttj4SH 5 -i:SSH!$H, 

[0 118] 2 A^NAND^- h 5 1 ^3 A^lNAN 
Dy- h 5 3 (75 J; 5 ic^OA^l^SrW-t-SESS-fe/V' 

1 , X 2 , X 3 it^ia^rs<* 5 0 d/SoTijfcft 

T v n < i 5 i-^w^sffiS:@^r5, EI l 7 tc^Hif -si- 
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' <X 5 0 T'fi, HiHF-X 1 , X 2 , X 3 Ofa , #icJ4fi|pffi|tt 
"1" &HJ£LT*5<. 

[0119] ^HJS^T'li, Ell 7 tc^T J: 5 % 
5 0 Sr. A*«W-A*5 it/ttWjaa^-B £*"t-5 1 o 

[0 12 0] -fft:b^ *AaBg2&{b*fi£^f!!2tt, L 

tzm^<^(om^{m^^^^M^{ts.^ 1 1 

4 JCS<5V^ l s i (Dgitmcommsiss. ^ ^ => 
v&h,fi D fc«u ls i 94%-yif9iftmE?&k \ 8 

20 ^. h 9 tcm 1 7 td^i-J; 5 ^It^^cD^aitfRSrSF/c 

[0121] z<o£*>\z*$&S63&mz.*.ztb* ^y^-f 

jffitBeroJWfct LTSi5<^T% L s I f©^fS^<^K: 

[0122] 3S*s*^EBBKnrc?tt, 

ia^©/i:v^!lg^ L xl, X2, K3<7M J ?r\-mT£i-Z>i>(D 

[0123] t£&*mmmx\t. m^<^ 5 0 ^1S/J^ 

[0124] (Jg 9 (Ol^Jfe^) 7yy7'7n 
©iSDfi B8«*\ A7JT-- ^ If #-43 J; ^ o y ^ flf#<D* 

40 a. ziDtctb, mm(Dii.mm^ j ^m^mm^b^^^x 

y* : 3-3L-yy'jM. (timing constraints) irV N p 0 
[0 12 5] ^-CiV^^y^'liti: LT(i, iry FT 

50 [0 12 6] mZ-\-Z7 ] J y7'7ti5-7'©||^, -fe-y hT 
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£;h/rv *fcv ^ t v ftv ^\ &fetb1ti3<DT?fo 
[0 12 7] :©i?J5:^5^fx-^iij:, [gsg 

oTBssir^rtw k 9 ^i?x?mm*£it-?fu-3:. IDES 

[o l 2 8] *%M©!B9<oiaKSIBl4» ta]S§-feyK031 
ifcEtfC* < , tHJSSiryW^ * y ^«f-oV ^ 

y ^Itro^ibflE-^KiaE^VT^fba©^^ 5 vy*^ 

* y ^ffi?:**T. L S I ©Mrft^ 5 v^ro«te6S^f 

[0 12 9] 01 8f*^38WO»9©|IM0KlDM!l«5L 
s I ©y--f 5 =. ~>3 >««rofl|fi£Sr^ 

14, ISRtt^W^y 6Ari*^5^^Vy*7^y* 
^ y^-ftt^t^ 7 2 Sr«B^-5^>f 5 y 9 

fk2.isZ.XJ-9 4 5 v^*y *tt3&fbHiJ£¥®:7 l tci 

?y 6A*qri-5-feyioissofflfa (-feAT®g6a) ra, 
m i ~ss 8 ©3Q©Kii8tc*5rt ^tSBtt^-r 7*9 y 6 <k is] 

«<ofll«S:*i-5. **:iffiffi9>f^y l 3Ali s -fe;u 
5152©1*$8 (-fe^wiiig 1 3 a ) t9-f^^f-^y9iS. 

y 1 3 

[0 13 0] *f\ 31ffiv^7*7y 1 SAtCfcitS^-V 

* ^y*7^ y^f 13b ©£j$fc:oV ^, BMW*. - 
rT'ti7 y y^7B y~f<nfey h T y 7*B#HJ©i»£-&0!l 
fcto-CtJMWS. 

[0131] y n */?lgf&>sm$hiz.t£Z>tim t c {c*f L 
T, A*7*—^«-»a fc fitaK:*SBS* l J t d t c© 

UirtfJiS IS] WHIT** -T -7° LT (-fTtC to*> 9 n y * 

y y 7*7 n y 7°}CIE L < Si «J & * ixS Pg#©B#P4H ( t 
c - t d) Sr-fey F7y7Wt LT*feSo 
[0 13 2] -fey YT y7^f^<D£.Dt£9 4 %^9=?-^ 
y y {fi»4, * a y y m^<t XJKtl"f~ 9 {f^iZLh 9 
WFM*3 J:t"*i:T 0 B*M ("fe y h T y -ftimnxi.9 o y ^ 
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byWS^^yy-fttSrjRifrTV^, LT, y 

14, mm^^y'^V^mM (H^tirf) d*S P I CE 

10 [0 1 3 3] ^coi y ^fe^ffl 

ifctoffiffi^f^y 1 3A(^tb77i-s„ 

[0 13 4] Ell 9(431S7-f 7*7!) 1 3A©^5> 
i/f"^ y ^ffi 1 3 b ^olfffgW-fliJ-efc IJ , ^fbffJO 
73y n y 7 °©-fe y h T y y^m<Dmftm*V£fr'& 
CDPl&Tfri-mX'jbZ, E 1 9 {£:jo^T\ Tisck|4^C3y 

20 SKffeS. ^*5Ell9Ti4, ®S®E*3J:TJ'taSl4@ 

[0135] jfcc itm^^y'9 y 6 Aicjstts^-r 

[0136] 9>C 5 ^^7^^ y 9m.<D&1 tS^-tt, ^ n 

T, ^ a y *m^*5.fcO<A*? f — ^{f ^©^W y^^ 

• Iftf^^^iS^^^SIT^k i*-fr>fcjs f, ^ ^ * 
30 y^M^fctV^, LT. ■ ^'f 5 X/f ^ 

[0 13 7] r^T*{4, $ ^^ysfltO^fbS 
ifc^^f-J: 5*, ^bm©^-r %^?f-^y9 

ffit t 2i:^tSlJ<0^-f 5:Vy*^y^fBt t li©i 

#a 1 1 iTife*,^^ * y ?im{tmT*mi-i> 

A t t = t t 2— t t 1 - (7) 
[0138] flfilHtt^-f 7*7 y 3E££g» 1 A}4, 

40 fc, ^Mfet-rSlHlBS-fe/W^y h y ^ h 7<Dmnt b t 

i-- — 9 4 &rSESfrf~5>o ©S&ft^ttv-^ =. u— 9 4 f^Hufla 
\bB&±/ud£ h7>i?*9 ©#+t^b^-g-§r*fe 5= If 

jusfty-r 7*v y i A»±iaB&(tfgi4'>5 3. i^-^ 

4 HUffi[H]Sg-fe/U7>& h 7 >^ ^ ©Wt^fcate* 

Stt, ■(f|Rt4 ; e'r-Vu3Sr#BB.Loo, BfifeiHSS-fe/w^ 

^ ^ v^iy^^fkiSrsftiba. 

[0 13 9] 7 y y7 p 7ny7 , «5ty h7y7^WC5* 

50 y9\%^^MTJSi^n t c lC>tfUT ?<h : f—9 



iEi,<^'o^in^m^-(ommm. (tc-td) & N -t 

[0 14 0] rwi^iftM, ^Wi^m^ffMJkmm 

ftSbf^Sr, -fezi** y h y h 7 ic^^tb/ctelggi^w 

y ^flG&SjeSSKl&SOBu 7U^p 7^7 y 
^■*4fOia»-fe/W!:|SC>tt6*:ft) . 
[0 14 1] 02 0*5J;O^|2 lHu mm?^ y*7 V 

itm'mmtzm-rm&ztfrf^x&Zo 020 &*5v^ 

~C> Tisckli^n -y^jf-^CDSLh5Sz:Tf3B#PBl Tisd 
ttA*?* — ^flT^Slh 9 :£T 9 B#MT?*> * fctabl 
e n (Tisck, Tisd ) CfcfcLn=l~9) fi, 

k k \>\zjJf?—9te&D*>( y'fsirwS&.tttott 
J^Mttfc tT, y ci y y flr^SJb 9 £T 9 WPsI T is 

3Efb£-arTm* L-fc, tyh7 y 7WM©#{fc*«r*M- 
T—rf/VX'tt* *fcl32 llCfcV^ (a) iitable 
l<Dm$:, (b) tetable 2co#iJ£\ ^ft^ft^ LTV 
5. fc«UBl2 0*sJ:tJ«H2-i--eH:» SSiaffiJsima 
$ nt v > 5 1> o t -f-s. 

[0142] $ ytmAYmEmk 7 1 
[0143] *i\ ^ta^yw 5 y tm&x. 

fe5ie^ia s fc5[HlgS-fe/w (7!) y^ny/^yf) 
fcLS I*y hy*h9a»*>«atf-5. -tL-T, ttttSL 

[0144] tefflUtiagfrfeyHiiovvc* ^{bSfjL s 1 

a Sr#BB lt, *>f ? V'y*^-* y *fli<0*fl:**#*3 

fc&C&gic&S, ^ ci y y ■ft-^ATJT'— ^{f^ft if 

y^Vy*[E@&l 0 a Sr#BSLT, ^-f 5 y ^ 

[0 14 5] ftfcl, ffiiiStt^^y 6AC0y--r~:/y* 
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IM^feWft#l±Sr#fia U tttti L/c, ^ a y y ft -§^A 
- * ft ifcoiLh 9 4T 9 B#|H]*5 J; tfc* 4 y f- s 
yT§8fca»$>, itJfeasS-fcvi'CDyM * y^fi y y ffi<?>& 

[0 14 6] LSI^5 y^fklt^l 8 AI4, 
10 £<tM<DL S I {CfcttS^-Y 5 ^y^-^y^ttT'feSii 
27^7*7!) 1 3A<^-f 5:>y*7^y^ffil 3b^ 
M5>T-«$iXfc^-r 5 y ^tt^ftfiE^- 7 2 

x^^iriCtoT, ^b»©LS I t*Sft6^-f 5^ 
^■*y^ffl[S:**» #{b»L'S I^-T5>-i7*l 4A(ct±j 

[0147] ^S->$ ^. I/— ^ 1 5 Af± % L S I 
y y 7*7 ci y -7°^ y f-toV ^b^fCfctt 5 * n 

y ^a^t"— ^\%^(Dm\^i^m^% ^ U~ ->3 
i *w 5:^^*1 4A(c^n5^5:^^y^'fit:^ 

[0148] mxJiT? y 77*7 ci y 7°(^OV^T, ^ a y 
^ft#jJ«*3l!ifc*5BS*J t c £A7J5*— *ff 

*sBsa t d irro^M (tc-td) ^ ^ts&tt 

3. 0 [nS] T'fe9. MttMLSI^^y 
y* 1 4 Afc^SV vCJgSffii.' S 3. i^-- > 3 ^Ufcfitift, 
2. 2 [nS] T?S>ofct-*-S„ 4fc^$^f*y 
mUOfeyhTvT'Wlli, ««f±2.. 1 [n 
30 S] T-&9. £<tmn2. 5 [nS] T'fcofc fc-TS,, 
rroi^, *{fcS(n?tt, I^PiES (tc-td) tt-fery h 
T y T'NfM i 9 t.7v#V^C0T% 7 y y 7°7 n y T'ttiE* 

iMrrsi^Jwsns**, ^{mnmmm (tc-t 

d) Ji-fey hTyT^rPsl^LTO. 3 [nS] (= 
2. 5-2. 2) JStfftVvzre, 7!)77"7d ; /71^ 

5 ^y^^ y ^ sjia*r, Bs»f^-5 kwmzn 

S. s^Si/^ * u— ^ 1 5 Afi^co J: 5 *!pJBfiS*Sr. 

[0 14 9] nC*3#HSS^fll.^i5V^, LS I CD^-C 5 

40 v^Ytv-^ a. V— > 3 ^safiwefSKtt^ y ^ 

$MSt 1 , 1 Att*:%?^{ci3V ^T^-f LfcjB^CrofllriSI 

y 6 , 6 a£#bb lt L s I ro^t^coWif^Sr-> 5; =r u 
— > 3 W 5, LSI <d&-4 5; i/i/^b-> * 3- > 3 

[0 15 0] 

[^PJ©«5*:] o ic, *^©LS I ro^-r 5 

>^ffc->? » >a v^fijciitLli. L S I %mi& 
50 -fSlHlSg-fevwyM ^ >-y'^Mt:Sr<®-*c73lp]SS-fe^roS* i 
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[E)E©1W&!fcW] 

[ei i ] fcmwcom i oiaKKiBsm^s l s i gd^-y 5 
v^^tv- * a. v a ^mu<Dm^7frr-7'^ vtm 10 

So 

[E)3] ^bWt^fbftirfcSsttSs 'f^-^OA* 

[ei 4 ] *%m<om i (Dm&mmiz.&zimm^'fT'^ 

• [El 5 1 LSI ©ft CTS:^-t"EI"CS>-2)<, 

[ei 6 ] ifmmn'm 2 <om&Mimz.gkZ> lsi©^? 
-e&s„ 

[si 7 ] *»w©SB 3 cnm&mmuz.&z> lsi©^^> 

[Els] ^tiwfc^fbaiicistts, -c^-^wa^ 

[ei 9 ] 3|e«w©iB 4 (Dmrnmimzmm^-f 

[ei i o ] ^sw<oig 5 <Dmmm^&z>imm ; 7j y 
9 y as^5flj««'-^JSr^traT?a>a. 30 

[El 1 1 1 *»W©»6 ©|ta©^llit«5 LSI (D$ 4 
ElT-fcS,, 

[eii 2] ^w^mecDrnmrnm^^ism^^^T' 
[Eii 3] *^«^6ro^^«8(c#,5misi47-r7* 

[Eli 4] ^^o^yrolQteii^tciartalSasroA* 

Sr^-fElT'fc5)„ 40 
[Ell 5] El 1 4 C51"2A^JNANDy — h<£> F5^ 
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v?^.^ u^uco|H]S§ElT*fc5„ 

[ei 1 6 ] i&m<rm 7 (Dnmrnm^mziamvii^'f 7' 
[ei 1 7 ] imw<D%h 8 (Dnmmiz&r, ^xtimnmt 

ETT?&S„ 

[El 1 8 ] *3&WG>JS 9 ©HJfiJgffiKlfiia LSI <D$4 
ETC*&>S„ 

[ei 1 9 ] 9 (DmrnKmfc&zw&^-f 

[ei 20] *&w<Dm9(Dnmmimziwmi7'f7' 

T'fe 5 , 75y 7'7 a y ^©-fe y h T y 7^rM©*^ b* 
©Sl^^fi^tt^^-f-W^&^rElT'fc 5. 

9 y tmr>*>{ % v?w<D^$k<D-m*7frrm 

T*£><3, (a) JiEl 2 0{C*3tt Stable 1 CD&t (b) 
ttEl 2 0 Stable 2 CDtfijT'fe So 

l, ia flHStt^w^yfe^a 

2 -t/umg%im5m& 

3 ffSStt^TVl' 

6, 6 a imm±7-<y^y 

8 a A7^f-S§-©AZLh <9 £T 5 B3M 

9 a fcitfrfWS8* 

10a XMt-^CO^ -y^-l/?W&L 

1 l 

12, 12 A, 1.2 B j§ffif+®8g 

15, 15A 

18, 18A LSI^J 

2 0 [USS-fe/L' 
2 1 Ktfflfr 
2 2 ffi77^ 

6 1 masfflE 

6 2 ?&g 

71 5 y * m%<m^& 

7 2 ^ ^^y^flSEWta^- 
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